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Abstract
The Internet is essential for the teenagers and young adults who are spending hours online
every day. In an effort to better understand the role of the Internet in their lives, we
hypothesized that users increased their online time for social reasons. In this online survey,
408 (204 girls and 204 boys; aged between 14 and 24 years) participants were recruited from
high schools and universities. The questionnaire included scales about the problematic Internet
use (PIU), need to belong, shyness, loneliness, and perceived social support. PIU was directly
related to a higher need to belong, higher shyness, and higher loneliness. The perceived
support was associated indirectly with PIU. Loneliness showed the most decisive role in the
development of PIU, and social support also contributed through this variable. Our data
indicate that social support from the offline environment can be a protective factor against
PIU, emphasizing the important roles of friends and family.
Keywords Problematic Internet use . Loneliness . Shyness . Need to belong . Social support .
Youth
In recent years, the Internet has become the most important source of information, entertain-
ment, and communication for youth. Young people spend an inordinate amount of time online.
For example, 82% of university students and 60% of teenagers access the Internet daily
(McIntyre et al. 2015). The percentage is similar among Hungarian teenagers (Ságvári
2012). Adolescents spend online 2.5 h day on weekdays, and 3.5 h day on the weekend
(Žumárová 2015), particularly on social platforms (Naeemi et al. 2014). These websites are the
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most popular in Hungary as well (Kitta 2012). One of the aims of the current study was to
detect the Internet using habits of Hungarian youth, while comparing them to other samples of
international users. By making these comparisons, we expect to identify key elements that
could comprise an effective prevention program.
The Internet offers quick answers, immediate rewards, and feedbacks, with a great deal of
benefits for its users (Ko et al. 2009). On the other hand, some websites and activities are risky
in the way that they provide a possibility to get lost in the virtual world, while healthy Internet
use can be characterized by a determined goal while using the Internet and a rational time
frame (Davis 2001). In addition, having online friendships does not necessarily support the
development of social skills or provide real solution for loneliness (Leung 2004).
Some researchers have argued that there is a relationship between social networking sites
(such as Facebook or Twitter) and depression (Jelenchick et al. 2013). Visitors find social and
emotional support in the virtual world, a sense of belonging, being a part of a community while
they are communicating online with other people. Thus, users can compensate the inadequate
social support and attention from their real life with online community access (Vandelanotte
et al. 2009). Excessive Internet use can even serve as a way to escape from reality (Leung
2011) but it also may lead to dependency and difficulty interacting with the offline world
(Leung 2004).
Young described the dependency to the online world as a new clinical disorder, namely
Internet addiction (Young 1998). In her theory, Internet addiction was defined as excessive
time spent on online activities to the extent of it adversely affecting user’s physical and mental
health, such as negatively influencing academic or work performance, and social/marital
relationships. The users feel an uncontrollable urge to go online and they may be aggressive
and nervous when they do not have access to the Internet (Young 2004). There is still some
debate about the terminology of excessive Internet use and related symptomatology. Whereas
many researchers use the term BInternet addiction^ as a form of behavioral addiction
(Aboujaoude 2010) the DSM-V did not capture this concept (APA 2013). Shapira et al.
(2003) argued that the criteria of addiction were not entirely met, and they provided a less
controversial terminology of problematic Internet use (PIU). PIU covers a maladaptive
preoccupation with Internet use, experienced as irresistible use for periods of time longer than
intended and significant distress or impairment resulting from the behavior. PIU emphasized
the negative effects of the excessive Internet use (e.g., social relationships, physical health,
work, or school performance) without a pathological diagnosis and labelling of dependency or
addiction (Spada 2014).
We apply the term PIU in our study, assuming that the greater the amount of time spent on
the Internet, the more serious the negative consequences are on the user’s private life even if
not at pathological levels. Three domains of PIU account for these negative consequences
(Demetrovics et al. 2008), i.e., Obsession (e.g., one is daydreaming about the Internet when
being offline and thinking about what to do next time online); Neglect (e.g., one usually forgets
to do average activities like eating/sleeping and other commitments); and Control disorder
(e.g., one has problems with time management and leaving the online world).
An extant literature has reported associations between PIU and social variables, such as
loneliness, shyness, and social anxiety. For example, Fallahi compared university students’
groups, namely normal users, at risk users, and addicted users, and found that the addicted
group reported more loneliness than the others (Fallahi 2011). Similarly, a correlation was
found between higher scores of Internet addiction and loneliness (Esen et al. 2013), whereas
there were no significant results on the role of social self-efficacy. Shyness was also positively
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associated with PIU indicating a desire to find social relationships on the Internet (Eroglu et al.
2013).
Among the social variables, social support received from significant others may be an
important issue for youth. Parental care and emotional support seemed to provide protection
against PIU: low satisfaction with the family predicted addictive symptoms to Internet usage
(Yen et al. 2009). Youth who perceived low friendship quality often used the Internet for
communication and in turn a reduction in depression and social anxiety (Selfhout et al. 2009).
On the other hand, supportive parental background showed negative correlations with PIU
among teenagers (Li et al. 2014), especially when reporting a strong, positive relationship with
their mother (Gunuc and Dogan 2013).
Based on this empirical work, social support and needs seem to be important correlates of
youth’s Internet use. The question is how important are these social factors in determining
problematic Internet use. Thus, the main goals of our research are the following: (1) to map
Internet using habits in a sample of youth and (2) to investigate associations between
problematic Internet use (PIU) and certain social variables (namely perceived social support
from the significant others, loneliness, shyness, and need to belong).
While social support and social needs have already been studied, the role of need to belong
as an indicator of social need has not yet been empirically established. Therefore, our aim with
this research was to map possible social variables of Internet usage, especially those with
controversial research data, such as social needs and support. We hypothesized that PIU might
be associated with lower levels of social support and higher levels of loneliness, shyness, and
the need to belong. Furthermore, we investigated whether these variables may operate directly
or indirectly.
Methods
Participants
The sample consisted of 408 respondents (50% males and 50% females) from high
schools (N = 163) and universities (N = 245). The average age was 20.81 years (SD =
2.63 years, ages between 14 and 24 years). Participants answered an online, anonymous
survey that took approximately 20–25 min to complete. The survey was available between
January 2014 and July 2014 at different online social networking sites and online forums
(university groups on Facebook and Hungarian writing sites) which were popular online
platforms among youth.
Measures
All the scales and questionnaire items were translated into Hungarian and back translated by
bilingual translators, and most of them previously were applied to Hungarian youth popula-
tions. Reliability coefficients for all scales and subscales used in the study are presented in
Table 2; Cronbach’s alphas (all αs > .66) were adequate for all subscales applied to measure
the investigated constructs (α < .60 may be considered unacceptable, and alphas > .70 are
acceptable, cf. Murphy and Davidshofer 1988). Table 2 also displays the fit indices for model-
data fit obtained for confirmatory factor analyses, assuming a three-factor structures of
problematic Internet use and social support and one-factor structure for shyness, need for
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belonging, and loneliness. All confirmatory factor analyses yielded acceptable fit between
collected data and assumed factorial model.
The Problematic Internet Use Questionnaire (Demetrovics et al. 2008) is an 18-item self-
report scale that measures the extent of how risky Internet usage can be. Items are scored from
1 = never to 5 = always. This test has three factors, i.e., Obsession, Neglect, and Control
disorder. Demetrovics et al. (2008) established a three-factor structure for Hungarian youth:
(1) mental engagement with the Internet through fantasizing about the use and the person
cannot wait for the next time to get online; (2) neglect of the everyday activities and the
essential needs such that housework, job, studies, eating, social relationships, and other
activities decrease as a result of heavy Internet usage; (3) difficulties in controlling Internet
usage such that people have problems with controlling their usage of the Internet more often
and for a longer time than they have planned. Earlier studies (Demetrovics et al. 2008) showed
that PIU subscales have good psychometric properties in Hungarian population, with high
reliability (αs of .74–.87), high 3-week stability (rs from .76 to .90), and acceptable discrim-
inant validity (e.g., confirmed by negligible associations with alcohol or illicit drug use and
significant but weak associations with the use of gaming machines).
The Need to Belong Scale (Leary et al. 2013) is a 10-item self-report scale with good
reliability and validity (Leary et al. 2013) that measure the need to attach. Each item is scored
on a scale from 1 (strongly disagree) to 5 (strongly agree).
The Revised Cheek and Buss Shyness Scale (Rai 2011) consists of 13 items. Good validity and
reliability of the scale was shown in the study by Rai (2011). The items are scored from 1 (very
uncharacteristic or untrue, strongly disagree) to 5 (very characteristic or true, strongly agree).
For measuring loneliness, we used the Hungarian adaptation (Csóka et al. 2007) of the
UCLA Loneliness Scale (Russel et al. 1980). The Hungarian version has good psychometric
properties (Csóka et al. 2007). This scale has 20 items, which are scored from 1 (strongly
disagree) to 4 (strongly agree).
The Measures of Perceived Social Support (Turner and Marino 1994), the Hungarian
version (Piko 2000), was used to assess the level of satisfaction with the support experi-
enced from mother, father, and best friend. Each of the three scales contained six items and
was scored such that high scores indicate high satisfaction with the perceived support.
Satisfaction was measured by the amount of agreement with the items. Responses varied
from Bnot all like my experience^ (0) to Bmuch like my experience^ (3). The final scales
were coded from 0 to 18.
Data Analysis
First, descriptives and correlations were examined among the study variables. The aim of the
correlation analysis was to test bidirectional associations between each of the variables of the
study. In addition, before the path analysis, we intended to test bidirectional connections which
helped us develop the final path model. We thought these associations might help better
understand the whole picture, e.g., connections between gender and all of the items of
problematic Internet use. We used path analysis with the maximum likelihood estimation
(IBM SPSS Amos; version 22) to test the relationships among the study variables. The path
model tested in our study (henceforth, the hypothesized model) included all predictor, depen-
dent, and control variables, as well as the hypothesized associations between these variables.
The model is presented in Fig. 1. In particular, the hypothesized model assumed that
problematic Internet use was directly related to a need to belong, shyness, and loneliness.
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Problematic use of Internet was also indirectly related to need to belong, shyness, and
perceived social support from three sources.
The significance of indirect effects (θ) was evaluated with bootstrapping method (10,000
bootstraps) to calculate 95% corrected and accelerated confidence intervals (BCa CI). This
approach to test our main hypotheses on direct and indirect coefficients is in line with
Wasserstein and Lazar’s (2016) suggestion to supplement or replace p values with estimation
of confidence intervals of respective coefficients.
The fit between the hypothesized model and collected data was evaluated using fit indices
usually applied in structural equation modeling to estimate model-data fit, with CFI and TLI
values > .90 considered marginally adequate and values > .95 indicating good model-data fit
(Byrne 2010). In turn, RMSEAvalues < .10 are considered marginally adequate whereas those
< .08 represent good model-data fit (Byrne 2010). Acceptable/good values of fit indices
suggest that the collected data match well the hypothesized model (assuming all hypothesized
associations). Mardia’s coefficient indicated a small-to-moderate deviation from multivariate
normality of variables in the model (critical ratio of 7.91). There were no missing values.
GPower calculator was used to evaluate the sample size. Assuming that some effects of the
predictor variables may be small (f2 = .05) of variables in the model, it was estimated that 400
participants were needed to obtain significant effects (p = .05, power = .85).
Results
Descriptive Statistics
The time participants spent online is shown in Table 1. Nearly 9% of participants used the
Internet for 1 h or less per day; 11% used it daily for 1–2 h, 35.5% for 2–4 h, and 44.6% for
Fig. 1 Results of path analysis: predictors of problematic Internet use. Standardized regression coefficients and
bootstrap-corrected confidence intervals for standardized path coefficients (in parentheses) are reported
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more than 4 h. This usage suggests that 80% of respondents used the Internet more than
2 h day. There were no gender differences in time spent online (p > .05).
Descriptive statistics for the scales are shown in Table 2. In the absence of a standard cutoff point,
PIU was defined by a score more than two standard deviations above the mean as the study
suggested in which the original scale was introduced (Demetrovics et al. 2008). This is because the
results could not be compared either with clinical research results or with other previously validated
questionnaires yet. In this case, the cutoff point was 51.4, and thus, 4.9% (6.4% of males and 3.4%
females; p> .05) of the sample belonged to the group of problematic Internet users. The respondents
had the highest level of perceived social support from their best friend, followed by perceived social
support from their mother, whereas the level of perceived social support from father was the lowest.
Correlation Matrix
Table 3 shows bivariate relationships between the study variables. The results showed
significant positive correlations between total PIU and the social scales: with the level of
Table 1 The amount of daily In-
ternet use in percent
Chi-square test: p > .05 for gen-
der difference
Total Males Females
Not using the Internet everyday 0.5 1.0 0.0
Few minutes 1.2 2.5 0.0
30 min 2.5 2.9 2.0
1 h 4.4 5.4 3.4
1–2 h 11.3 12.3 10.3
2–4 h 35.5 32.4 38.7
More than 4 h 44.6 43.6 45.6
Table 2 Descriptive statistics for study variables
Min.–
max.
Mean SD Cronbach’s
alpha
Results of model-data fit for
confirmatory factor analysis
Values of fit
indices: NFI and
CFIb
Values of
RMSEAb
Problematic Internet usea 18–65 33.02 9.18 .87 All > .90 .062
Obsession 6–22 9.2 3.1 .77
Neglect 6–22 11.8 3.6 .66
Control disorder 6–25 12.0 4.0 .80
Social needs
Loneliness 21–74 38.4 10.3 .89 All > .90 .090
Shyness 13–60 36.2 9.6 .86 All > .90 .089
Need to belong 9–65 37.31 10.42 .77 All > .90 .070
Social support All > .90 .067
Perceived support from father 6–24 15.93 5.64 .94
Perceived support from mother 6–24 19.73 4.27 .92
Perceived support from best
friend
6–24 20.37 3.86 .89
a The cutoff point was 51.4, and 4.9% of the sample belonged to problematic users; b confirmatory factor analysis
was applied to test the factorial structure and the data fit to: the models assuming three-factors (associated) for
problematic Internet use and for social support, and models assuming one factor for loneliness, shyness, and need
to belong. All models indicated that the collected data represented marginal or acceptable fit for the assumed
factorial structure
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shyness (r = .31 p < .01), loneliness (r = .27 p < .01), and need to belong (r = .12 p
< .05). Negative correlations were found between total PIU and the level of perceived
support from the father (r = − .11 p < .01) and best friend (r = − .12 p < .05). The time
spent online was positively correlated with PIU (particularly with Neglect), gender, age,
need to belong, and negatively with father support. The three subscales of PIU were also
positively correlated with the social variables and negatively associated with perceived
support. The Neglect subscale had a negative correlation with perceived support from the
father (r = − .10 p < .05), and the Control disorder subscale had a negative correlation
with perceived support from best friend (r = − .13 p < .01). There were no correlations
with age and gender except for the amount of perceived support from friend and shyness.
Results of Path Analysis
Path analysis indicated acceptable fit between the hypothesized model, assuming all hypoth-
esized associations, and collected data, with χ2/df = 1.84, AGFI = .951, CFI = .965, TLI =
.950, RMSEA= .045, and SRMR= .058. Overall, the variables in the model explained 15%
of the variance in the latent variable, problematic use of Internet, 39% of the variance in
loneliness and 2% of the variance in shyness.
Figure 1 presents the standardized solution. The direct associations assumed in the
hypothesized model (e.g., between the three predictors, need to belong, shyness,
loneliness, and problematic Internet use) were significant (Fig. 1), except for the
relationship between need to belong and loneliness. The relationships between the
two control variables, age and gender, and problematic use of Internet were not
significant (Fig. 1).
Three direct effects were found: high levels of the problematic use of Internet were directly
associated with a higher need to belong, higher shyness, and higher loneliness (for values of
standardized coefficients, see Fig. 1). Furthermore, four variables had significant indirect
effects on problematic Internet use: need to belong (θ = .025, 95% BCa CI .005, .053;
p = .013), shyness (θ = .024, 95% BCa CI .010, .041; p = .001), social support from friend
(θ = − .070, 95% CCI − .029, − .118; p = .001), social support from mother (θ = − .018, 95%
BCa CI − .005, − .041, p = .007), and social support from father (θ = − .013, 95% BCa CI
− .003, − .029; p = .003).
Additional analyses compared the hypothesized model with a nested model in which the
three paths were found to be not significant (from gender and age to problematic Internet use,
from need to belong to loneliness) were constrained to zero. The comparisons between the
hypothesized and nested models indicated that the two models had similar fit, with Δχ2 =
1.106, p = .776, ΔTLI = − .008. Thus, the model assuming these paths are negligible was
accepted.
Discussion
Despite the fact that Internet use is an indisposed part of our life and it has many
benefits, there are a number of risks and negative consequences to this usage. These
negative consequences are particularly true in the case of the online social world; while it
provides opportunity for developing social contacts with others (Naeemi et al. 2014; Ko
et al. 2009), it may also lead to a number of harmful psychological health problems
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(Jelenchick et al. 2013). Thus, the social aspects of the online world are rather contro-
versial, whether Internet use may be beneficial or harmful to our offline social life. The
concept of problematic Internet use (PIU) provides a good rationale for investigating
such a relationship with social needs and social support.
Our sample’s Internet using habits were similar to a recent study from the Czech Republic
(Žumárová 2015). In an earlier Hungarian study, the participants were asked about their
weekly Internet usage not about the daily use in 2004 (Demetrovics et al. 2008;
Demetrovics et al. 2004). This finding shows 27% of participants were using it less than 1 h
and 20% more than 5 h a day (Demetrovics et al. 2004). Compared to the current results, more
than 45% of the participants reported being online for more than 4 h day. We must take into
account that these habits have changed over time due to a continual increase in Internet usage.
The daily online time seems to have increased annually: according to a European comprehen-
sive report, 9–16-year-old Hungarian children spent 85 min day online in 2012 which was
close to the European average (Ságvári 2012).
The second goal of the study was to assess PIU in the sample. Based on the cutoff
point, 4.9% of the sample belonged to problematic Internet users, slightly higher than the
frequency (4.3%) in the abovementioned Hungarian study (Demetrovics et al. 2008;
Demetrovics et al. 2004). In a recent European survey, using a slightly different measure,
4.4% of youth were characterized by PIU (Durkee et al. 2012). Similar to previous
studies, gender did not play a role in the PIU scores and the mean scores were similar to
those of other samples, except for Control disorder since this level was higher in our
sample (Ságvári 2012).
In terms of the bivariate relationship between PIU and the social scales, the total PIU
and its subscales showed significant associations with need to belong, shyness, and
loneliness. These results support findings from former studies (Esen et al. 2013;
Eroglu et al. 2013). In addition, there was a slight positive correlation between need to
belong and shyness, and a stronger correlation between shyness and loneliness. For many
people, the online world may serve as a modern way of escapism from the problems of
the real world (Leung 2011). Our result may be in concordance with previous research
results concerning Internet usage as a compensation for offline social activities, espe-
cially for girls (Vandelanotte et al. 2009). The role of gender was also detected in
bivariate relationships, namely being female was positively correlated with shyness, time
spent online, and perceived support from the best friend. This suggests that not only the
personal friendship offers girls a safe world to communicate but also the online world
(particularly for shy girls), e.g., with more time to think over and revise thoughts and
reactions, often with the same friend. Further research is needed to test this hypothesis
about the role of online/offline world in friendships. Investigating the role of social
support, the summary score of PIU was significantly and negatively related to perceived
support from father and friend. In the case of the subscales, Neglect showed a negative
correlation with father support, while Control disorder was negatively correlated with
friend support. In addition, perceived social support from the best friend provided the
most important protection against loneliness; these findings are in concordance with
previous research (Yen et al. 2009).
Finally, we used path analysis to gain a deeper understanding into the role of these
social needs and support variables. According to the findings, PIU was directly related
with higher need to belong, higher shyness, and higher loneliness. The perceived support
was associated indirectly with PIU through loneliness, especially social support from a
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best friend due to the age-related social needs of the respondents. Thus, while all of the
social needs variables play roles in PIU, loneliness seems to show the most decisive role;
moreover, social support also may be a contributor through this variable.
There are some limitations to the study that should be noted here. Some scales had
relatively lower reliability; these need to be tested in further studies. We do not yet have
diagnostic criteria of PIU based on cutting scores. Due to the convenience sample which
was not randomly selected from the targeted population, results are not generalizable. All
in all, we really think that—despite these limitations—our findings may significantly
contribute to the literature on PIU, particularly on the role of social needs and variables
in young populations.
Overall, the results of this study suggest that loneliness plays a central role in youth’s
problematic Internet use that may also stem from the lack of social support from peers as
well as from parents. Loneliness is also associated with shyness representing the lack of
necessary social skills that would be a prerequisite for a good working social relation-
ship. This is particularly risky in terms of addiction when a person’s need to belong is
high. Moreover, lonely youth who seek social support online can also easily become
victims of cyberbullying (Kowalski et al. 2014). The Internet can change people’s social
lives, particularly since it alters interpersonal communication. The debate whether it is
improving or harming is still in progress. The paradox lies in the controversial role of
online communication: while it may elevate frequency of communication, it declines
social involvement, that is, people often substitute strong ties with weak ties (Kraut et al.
1998). Our findings are in concordance with this idea since these youth spend a lot of
times online, yet they tend to be shy and lonely that may contribute to problematic
Internet use instead of social support in real life, particularly those having high social
needs. As it seems, the online social activities cannot satisfy their needs. This association
also suggests that having satisfying social relationships and offline social network and
support from friends and parents can protect youth from loneliness and PIU through
practicing communication skills face-to-face. As a previous study revealed, frequent
Internet users are not only more likely to be lonely but also to some extent to lack the
emotional and social skills (Engelberg and Sjöberg 2004). All these suggest that those
having the appropriate social skills may be protected from being lonely and shy, and
even if they have a high social need, they do not necessarily turn to Internet use instead
of real social relationships.
In conclusion, for practical implications, these data suggest that social and commu-
nication skills training should be an integral part of the efficient prevention programs. A
prevention program on Internet use should also include both peers and parents. Involving
parents is especially important since many parents are not well-informed about the risks
of excessive Internet use. Such a program can also serve as a possibility to build healthy
relationship with the parents. Although peers are better informed about the online
activities, we should persuade them to see the advantages of offline social activities.
While excessive Internet use and problems around it is getting more and more into the
focus of science, youth and their parents should be more informed about the risks and
many social and health consequences and possible prevention particularly for those who
are at special high risk, e.g., lonely youth.
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